Amino acid gradients across the intestinal circulation in fetal lambs.
Amino acids, including glutamine, glutamate and asparagine are major metabolic substrates for the adult enterocyte of several species. To determine whether circulating amino acids are utilized by the fetal intestine, we studied nine fetal sheep (mean gestational age 128 +/- 5 days; term: 147 days). Catheters were inserted into the descending aorta (DA) and the mesenteric vein (MV) to allow for simultaneous blood sampling across the intestine. Fetal blood gas, haemoglobin; O2 saturation and O2 tension were measured. Ammonia was determined by an enzymatic method and HPLC analysis was used to measure the content of all amino acids in DA (descending aorta) and MV (mesenteric vein). Intestinal blood flow measurements were obtained using the radionuclide microsphere method. Intestinal blood flow (81 +/- 28 ml/min/100g) and arterial pH (7.37 +/- 0.04) were within normal range for unstressed fetal lambs. Glutamine and glutamate were the only amino acids that were significantly taken up across the fetal intestinal circulation. The fetal intestine extracted approximately 21% of the delivered glutamine (6.8 +/- 4.5 mumol/min/100g), 7% of the delivered glutamate (1.3 +/- 1.1 mumol/min/100g) and 2.7% of the delivered oxygen (43.0 +/- 19.1 mumol/min/100g). These data suggest that glutamine and glutamate are major substrates for the intestine in unstressed fetal lambs.